INTRODUCTION {#sec1-1}
============

Clinical skills laboratories are educational facilities that have the potential benefit for undergraduate and postgraduate medical students and medical staff. They provide a safe and protected environment in which the learner can practise clinical skills before using them in real clinical settings. These skills laboratories help to ensure that all students acquire the necessary techniques and are properly assessed before practising on real patients. In addition, they support the acquisition, maintenance and enhancement of the clinical skills of students in the healthcare profession. The term 'clinical skills' involves history-taking, physical examination, clinical investigations, using diagnostic reasoning, procedural perfection, effective communication, team work and professionalism.[@ref3]--[@ref5]

Medical schools and postgraduate centers have gone to considerable lengths to create educational facilities dedicated to the teaching of clinical skills. The first CSL was established in Maastrich, The Netherlands Limburg University 1976.[@ref6] Since then many medical schools and educational institutions have integrated CSLs into their curricula. Currently, CSLs are established in several innovative medical schools including the University of Leeds, Dundee, Dublin, Southampton, Liverpool, and the Imperial College.[@ref3][@ref7]--[@ref9] In the Arab world, the United Arab Emirates University was the first to establish CSL in 1988.[@ref10] At present, there are many universities in the region using CSLs as a teaching tool.

Most CSLs have core clinical skills that can be taught and learned. These include history taking with communication skills, physical examination and some technical and practical procedures. In general, the exact nature of the skill taught is usually determined by the local logistical and educational requirements. With advances in technology and the changes in teaching methodology, the list of skills that can be taught and learned in the CSLs has grown longer ([Table 1](#T1){ref-type="table"}).[@ref4] Because of the variety of these skills, it is important to define them and determine the level of competence required at each institution. For that reason, many CSLs involve curriculum development committees, undergraduate and postgraduate faculty members in the planning process.
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Skills that can be taught and learned in the CSLs
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SETTING {#sec1-2}
=======

In setting up a clinical skill facility, it is important to follow the modern educational theory in the development and delivery of the program. The development of communication skills is a crucial area of focus for CSLs. In fact, a better name for those laboratories would be clinical and communication skills centers or units, because the proper application of clinical skills requires the integration of technical clinical skills and those of communication.[@ref11]

Educational strategies that can be adapted in CSLs include student-centered, integrated, problem-based and self-directed learning as well as multi-profession, community-oriented or outcome-based education.[@ref12] Moreover, a small group, a large group, real, standardized and simulated patients or role play may be part of the method of learning. Audio and video recording is important particularly in the development of communication skills.[@ref4]

Clinical skills laboratories vary in location, shape and site depending on the availability of space and resources. Most CSLs are located in hospitals or medical schools. However, Dacre J, et al (1996) has suggested the use of satellite centers where the skills and communication centers can be linked to peripheral facilities and teaching situations in the primary care clinics, lecture theatres or even the community through information technology.[@ref13] Many centers have placed computers and information technology in or near the clinical skills facility.

Clinical skills laboratories may consist of a large open space for seminars and several small side rooms for interviews. It may include a variety of clinical settings such as general practice consulting rooms, procedural skill rooms, accident and emergency cubicles, an Intensive Care Unit and a place for simulators. Storage areas and offices for teachers and support staff are important. It is also necessary that the available space is kept fluid for possible rearrangement to suit a particular lesson. In general, a clinical skills facility should provide a sense of a real clinical environment.

Simulation is an important component of the clinical and communication skill centers. Simulators can be classified into four types ([Table 2](#T2){ref-type="table"}).[@ref14]

###### 

Simulator types
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A part-time trainer: training model which represents part of the body or structure that can be used alone or can be attached to simulated patients for simultaneous technical and communication skills development.[@ref15]A computer-based system which can be in the form of: (a) multimedia program using audio and video systems; (b) interactive systems which provide the users with clinical variables that can be manipulated to provide feedback on the decisions and actions; (c) virtual reality that creates environments or objects such as computer-generated imaging that replicate kinaesthetic and tactile perception.Simulated patients and environments: Simulated patients can be professional actors trained to present history and -sometimes mimic physical signs or can be trained patients. Both can be used as standardized patients.[@ref16] Creation of simulated environment is common in CSLs.Integrated simulators. These simulators combine manikins with advanced computer controls that can be adjusted to provide various physiological parameter outputs.

Adequate staffing is important for the success of CSLs. Both teaching and support staff should be selected carefully. Teaching staff can be full time, part time, and seasonal or peripatetic clinical skill teachers. The support staff usually includes administrators, patient coordinators, a secretary and technicians.[@ref4] Finally, depending on its setting, CSLs can be used for teaching and learning at both undergraduate and postgraduate levels. They can be used by different professions including medical students, nursing students, dentistry and applied medical science students.

FACTORS THAT LED TO THE DEVELOPMENT OF CSLS {#sec1-3}
===========================================

A number of factors have led to the reduction in the number of patients available for students' training. They include: the recommended early student exposure to clinical skills, the growing number of students, the dramatic reduction of inpatient beds, shorter hospital stay and the shift of care to the ambulatory setting.[@ref1] Indications for hospital admission have changed, especially in urban areas as a result of advancement in the day care units. Consequently, patients admitted to hospitals are usually sicker and therefore, unsuitable for bedside clinical skills training. In addition, there is concern that bedside case presentation makes the patient uncomfortable.[@ref17] In fact, the estimated time allotted to bedside teaching as a component of medical training declined from 75% in the 1960s to 16% in 1978 and is even lower now.[@ref18][@ref19]

The above changes have raised concerns of inadequacy in the performance skills of students because of their altered clinical experience and the reduction in their opportunities for acquiring clinical skills.[@ref2][@ref20]

The increased demand and decreased number of the teaching staff resulting from financial constraints, the competing pressure, work load, administrative and research duties as well as an increase in the number of students and gender separation adopted by some medical schools in Muslim communities have urged the move towards the development of CSLs. The supervision of students and immediate feedback by the teaching staff have therefore become difficult. There is also the problem of legal action. Patients are now better informed, have greater expectations and will no longer accept the role of passive participants in bedside education. Patients reserve the right not to be involved with students.[@ref4] In addition to cultural issues, ethical issues are raised when genital, vaginal, rectal and breast examinations are to be done. These factors as well as the invasion of the medical field by computer technology has led to the increase in the number of CSLs and the use of simulation as an innovative teaching approach to medical education.

ADVANTAGES AND DISADVANTAGES OF CSLS {#sec1-4}
====================================

Clinical skills laboratories can be used for teamwork and multi-professional education.[@ref21] It provides the students with the access to learning opportunities in a safe and protected environment. Bridging the gap between the classroom and the clinical setting decreases students' anxiety.

The new learning methods and educational strategies discussed above are difficult to employ in the traditional method using bedside teaching and are, therefore, best used in the CSLs. Students' communication skills and attitudes to their importance can be improved by integrating these skills into the overall clinical skills program.[@ref22] One of the most important advantages of CSLs is that by integrating them into the theoretical component of the curriculum, skills are learnt within their proper context.[@ref23] Computer assisted learning and information technology can be used to enhance the interaction between theory and practice.[@ref24]

The use of simulators enable students to practise and make mistakes without the risk to the patients or themselves. Unlike patients, simulators have predictable behavior, experiences are reproducible and allow standardized experience. They are neither embarrassed or stressed, have no time restrictions and so can be used as required. They can be programmed to simulate selected findings, conditions, or complications and they can be used for training on the management of difficult situations.[@ref25] It has been shown that the single most important determinant of skills and knowledge retention is repeated practice,[@ref26] which is more feasible in CSLs. Studies have shown that students who graduated from innovative medical schools used more skills during clerkships than students who had followed traditional programs.[@ref7] Clinical skills laboratories encourage self-learning since both the medico-legal and ethical issues are not a concern and the use of manikins obviate institutional, individual, and cultural barriers. Students can practice genital, vaginal, rectal and breast examinations without embarassment. This gives them the practice they need and are, therefore, able to approach patients with greater confidence. Direct feedback on performance can be provided with the use of audio-visual aids,[@ref27] peer review and teachers' assessment with opportunities for reflection, evaluation and enhancement or modifications for further action on the part of the learners. The innovative medical institutions require fewer teaching staff who are not required to be full-time teachers. This provides greater flexibility and opportunity for research and staff development. The use of simulators reduces the time spent by students and faculty looking for enough suitable patients for teaching or learning.

The CSLs provide the ideal environment for the assessment of skills acquisition. It has been shown that candidates successful at written examinations have variable practice experiences. In fact, skills cannot be assessed properly by written examinations and should not be tested in isolation. Objective structured clinical examination (OSCE), which can be carried out at the clinical skills learning facilities, is becoming a standard method of skills evaluation.

Video recording and frequent feedback from teachers can also help in both formative and summative assessment. Computer-based simulation allows meticulous assessment of performance including a detailed analysis of movement and behavior and can be used as a method of measuring procedural psychomotor skills.[@ref28]

The use of CSLs has many advantages, but there are also drawbacks. Skills centers provide different contexts for learning, but cannot replicate reality. There is also the problem of the lack of expertise to maintain CSL centers. Since there are no medico-legal issues to be mindful of, students may ignore the learning of certain clinical skills. Furthermore, simulation instruments can be used to test a specific aspect of technical competence but may not provide a complete assessment of a holistic approach to the patient. The clinical skills facilities are costly. In one study, it was shown that the cost of setting up the main lab was \$133,000, and had the mean annual budget of \$11,000.[@ref29] Information technology resources and simulators need continuous maintenance and updates. The use of informatics resource in developing countries would be hampered by technical difficulties.

GUIDELINES FOR A SUCCESSFUL IMPLEMENTATION {#sec1-5}
==========================================

For many medical schools, the high cost of the facility and equipment and the need for continuous update and maintenance is a major barrier to the incorporation of CSLs in their curriculum. Many teaching staff who are strong believers of bedside clinical teaching may resist the change.[@ref19] In addition, planning skills centers involves a variety of stakeholders and users, some of whom may not be enthusiastic for change. Since CSLs are costly, it is important to ensure that the outcome is justifiable so that investors can be persuaded. Clinical skills laboratories should be designed to support the intended learning outcome and to form an integral part of the overall curriculum. The development of clinical skills should be integrated into the communication skills program and other parts of the curricula, to avoid reverting to formal method of education. To be successful, clinical skill units need to be flexible in design and schedule. It needs to be within or near the medical schools. The environment and the clinical space should as far as possible mimic the conditions of real practice.[@ref30]

In conclusion, with the recent changes in the medical education and the fast pace of technological development, CSLs have become an important educational environment for the acquisition of clinical skills. Many clinical skills can be learned and taught in CSLs which also provide ideal environment for assessment. However, they should not replace, but rather complement bedside teaching.
